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Senescent cells accumulate in tissues of aged animals and deteriorate tissue functions. The elimination of senescent cells from aged mice not only attenuates progression of already established age-related disorders, but also extends median lifespan.
Nicotinamide phosphoribosyltransferase (NAMPT), the rate-limiting enzyme in mammalian NAD + salvage pathway, has shown a protective effect on cellular senescence of human primary cells. However, it still remains unclear how NAMPT has a protective impact on aging in vitro and in vivo. In this study, we found that primary mouse embryonic fibroblast (MEF) cells undergo progressive decline of NAMPT and NAD + contents during serial passaging before becoming senescent. Furthermore, we showed that constitutive Nampt over-expression increases cellular NAD + content and delays cellular senescence of MEF cells in vitro. We further found that constitutive Nampt over-expression increases SIRT1 activity, increases the expression of antioxidant genes, superoxide dismutase 2 and catalase and promotes resistance against oxidative stress. These findings suggest that Nampt over-expression in MEF cells delays cellular senescence by the mitigation of oxidative stress via the upregulation of superoxide dismutase 2 and catalase gene expressions by SIRT1 activation.
| INTRODUCTION
Senescent cells accumulate in tissues of aged animals and deteriorate tissue functions, leading to diseases and death (BhatiaDey, Kanherkar, Stair, Makarev, & Csoka, 2016; Lopez-Otin, Blasco, Partridge, Serrano, & Kroemer, 2013) . Many papers have recently shown that the elimination of senescent cells, pharmacologically or genetically, from aging mice extended median lifespan, delayed tumorigenesis and attenuated progression of already established age-related disorders (Baar et al., 2017; Baker et al., 2011 Baker et al., , 2016 Chang et al., 2016; Hashimoto et al., 2016; Schafer et al., 2017; Yosef et al., 2016) . However, the oxidized form of nicotinamide adenine dinucleotide (NAD + ) has recently been gaining attention as an important effector for cellular senescence. NAD + is an energy carrier for cellular energy metabolism and homeostasis pathways such as glycolysis, β-oxidation and oxidative phosphorylation (Campbell, 1995) . NAD + has also been shown to function as a cosubstrate for the Sirtuins (SIRT1-7) and the PARPs (poly(ADP-ribose) polymerases) to regulate a wide array of cellular processes such as survival/cell death, circadian clock and aging (Bonkowski & Sinclair, 2016; Imai & Guarente, 2014; Nakahata & Bessho, 2016) . Decline in NAD + content as well as the level and activity of nicotinamide phosphoribosyltransferase (NAMPT), the rate-limiting enzyme in mammalian NAD + salvage (biosynthesis) pathway, was reported in subcultured primary human cells (Borradaile & Pickering, 2009; van der Veer et al., 2007) . Moreover,
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treatment of NAD + precursor or Nampt over-expression promoted cellular NAD + availability and extended replicative lifespan via enhanced SIRT1-mediated p53 degradation in human cells (van der Veer et al., 2007) . Intriguingly, it has also been reported that NAD + content as well as the level and activity of NAMPT decrease in aging tissues of human and rodents (Braidy et al., 2011; Camacho-Pereira et al., 2016; Massudi et al., 2012; Mouchiroud et al., 2013; Stein & Imai, 2014) . Furthermore, mice that were given NAD + intermediates have shown an increase in NAD + content and resulted in resistance to age-related pathogenesis and improved healthy aging (Canto et al., 2012; Liu et al., 2013; Mills et al., 2016; Scheibye-Knudsen et al., 2014; Yoshino, Mills, Yoon, & Imai, 2011) . Nampt over-expression in tissues has also shown promising results. Nampt over-expression promoted NAD + content of the skeletal muscle in mice (Frederick et al., 2015) and enhanced the protection against cell death in cardiac muscles (Hsu, Oka, Shao, Hariharan, & Sadoshima, 2009 ) and neuronal cells (Wang et al., 2012) . Although these findings suggest that the upregulation of NAMPT/NAD + would be promising for healthy aging at both organismal and cellular levels in humans and rodents, it is still unclear which signaling pathways/gene expressions are controlled by NAMPT that would exert a protective role against both cellular and organismal aging. To address the effect of NAMPT on aging in rodents, we generated transgenic mice that systemically over-express Nampt gene. In this report, we show that primary mouse embryonic fibroblast (MEF) cells over-expressing Nampt, which have abundant NAD + , delay cellular senescence. Moreover, we show that MEF cells over-expressing Nampt have a resistance against oxidative stress by enhancing SIRT1 activity and upregulating superoxide dismutase 2 and catalase gene expressions.
| RESULTS

| Over-expression of NAMPT in mice
To investigate whether over-expression of NAMPT has a protective function against aging in mice in vivo and in vitro, we generated mice systemically expressing human Nampt-HA (Fig. S1a ) and obtained four independent lines (Tg#1-4) of transgenic founder mice. We first compared total NAMPT protein and Nampt mRNA levels in several tissues of 3-to 4-month-old transgenic mice ( Fig. S1b and  c) . Total NAMPT protein and Nampt mRNA levels show similar pattern among Tg lines in the same tissues. However, the order of expression levels among tissues varied, that is, Tg#1 expressed total Nampt mRNA the highest in muscle and brain among all the Tg lines, whereas Tg#4 showed the highest Nampt expressions in liver. As NAMPT is the ratelimiting enzyme in mammalian NAD + salvage pathway, we further measured NAD + contents in muscle and found that muscle tissues from Tg#1 had the highest NAD + content, which was consistent with mRNA/protein levels in muscle (Fig. S1d) . All transgenic lines of mice were fertile and pups grew without any severe defects at least more than 1 year, as previously reported (Frederick et al., 2015; Hsu et al., 2009; Wang et al., 2012 (Figure 1d ), being similar to or more than those in Wt-MEF cells at passage 4. NAMPT protein is reported to decrease with aging both in mouse and human tissues (Massudi et al., 2012; Mouchiroud et al., 2013; Yoshino et al., 2011) as well as with passages in human-derived primary cells (Borradaile & Pickering, 2009; van der Veer et al., 2007) . As we found that NAD + content in primary MEF cells decrease with passages ( Figure 1c and d) , we next investigated whether NAMPT protein amount in primary Wt-MEF cells decrease through several passages. We compared NAMPT level at early (P2), middle (P4) and late passages (P6; Figure 1e ) and, as expected, NAMPT protein level decreased with passages ( Figure 1f ). Compared with P2, NAMPT protein at P6 was barely detectable by immunoblot. We also found that the expression levels of Nampt mRNA decreased through similar cell passages (Figure 1g ), suggesting that the reduction in NAMPT with passages is at least controlled at the transcriptional level. Taken together, these results indicate that NAMPT protein abundance regulates intracellular NAD + content in primary MEF cells. These findings prompted us to evaluate whether high NAMPT in Tg-MEF cells extends the replicative lifespan as well as in NAMPT-over-expressed primary human fibroblasts (Borradaile & Pickering, 2009; van der Veer et al., 2007) .
| Over-expression of NAMPT in MEF cells slows down cellular senescence
To assess at which passage cells begin to cease proliferation, individual and cumulative population doubling levels (iPDL and cPDL, respectively) were recorded by subculturing primary MEF cells every 3 days. Here, we defined a cease of cell proliferation (CCP) as the point at which iPDL value dips below 0. Finally, we measured the expression level of several senescence marker genes. p16
INK4a
, p19 ARF , and p21 CIP1 are cell cycle inhibitors and their expression levels increase when cells enter senescence (Krishnamurthy et al., 2004; Stein, Drullinger, Soulard, & Dulić, 1999) . In Wt-MEFs, the expression levels of all three genes were higher at passage 8 than at passage 4 ( Figure 2c ), as previously reported (Zindy, Quelle, Roussel, & Sherr, 1997) . In Tg#1, mRNA levels of all three genes were similar to those in Wt-MEFs at passage 4, but were much lower than those in Wt-MEF at passage 8 ( Figure 2c , upper panels). These differences were more obvious in Tg#4, in which p16
, p19 ARF and p21 CIP1 mRNAs in Tg-MEF were lower than those in Wt-MEF even at as early as passage 4 (Figure 2c , bottom panels). These results suggest that increase in NAMPT in MEF cells delay the entry of senescence. Taking into account all the aforementioned experiments, we conclude that primary MEF cells, as previously shown for primary human cells, also decelerate cellular senescence depending on NAMPT amount. In addition, we found that in Tg-MEF cells the CCP was not completely consistent with the timing of the accumulation of SA-β-Gal-positive cells and the increase in expression of senescence marker genes. The CCP was determined to be at passage 7-8. However, the critical point of more than 10% SA-β-Gal staining in Tg-MEF cells was reached at passage 10-11 and the expression levels of senescence marker genes at passage 8 in Tg-MEF cells were still similar to or lower than those at passage 4 in Wt-MEF cells. This discrepancy suggests that proliferation potential of Tg-MEF cells stops at passage 8, but rather than becoming senescent cells, they are arrested in a quiescentlike state. (Fig. S5) , and intriguingly, all Tg-MEF lines including Tg#3 possessed higher potential for proliferation than their Wt-MEF counterparts at 6 days or later (Fig. S5) . Furthermore, Tg#4 showed the highest potential for proliferation among Tg lines, suggesting that the high NAMPT/NAD + level in MEF cells would allow for better survival under acute and chronic oxidative assault, possibly through increased reactive oxygen species (ROS) scavenging.
| Nampt-Tg-MEF cells possess resistance against oxidative stress
To address whether Tg-MEF cells scavenge more ROS than its Wt-MEF counterparts, we measured the expression of genes associated with ROS scavenger pathway; two superoxide dismutases, CuZnSOD (SOD1) and MnSOD (SOD2), glutathione peroxidase 1 (GPX1) and Catalase. We observed that sod2 and catalase mRNA levels decreased with subsequent cell passages. Sod1 and gpx1 seemed to be decreased with passages, but the reduction was not significant (Figure 3c ). Intriguingly, we further observed that the mRNA levels of sod2 and catalase were much higher in Tg-MEF cells compared with Wt-MEF cells at the same passages (Figure 3c ). Moreover, these mRNA levels were higher in Tg#4 than in Tg#1 (Figure 3c ), supporting our hypothesis that increased NAMPT/NAD + in MEF cells facilitates more ROS scavenging. Genes to Cells
We proceeded to measure the ROS level in immortalized Wt-and Tg-MEF (Tg#1) cells using CM-H2DCFDA probe. Compared with Wt-MEF cells, Tg-MEF cells had, approximately a quarter, less ROS at the basal level (Figure 3d) (Figure 3d ). In contrast, although ROS level in Tg-MEF cells also increased, it was much lower than that in Wt-MEF cells and closer to the level in untreated Wt-MEF cells. These results suggest that Tg-MEF cells can scavenge more, and not produce less, ROS than Wt-MEF cells.
We finally examined whether SIRT1 activity is enhanced in response to NAMPT over-expression. Although SIRT1 has been shown to regulate cellular proliferation and senescence, this function is dependent on the robustness of the intrinsic NAMPT activity and NAD + content (Ho, van der Veer, Akawi, & Pickering, 2009) . SIRT1 is also vital in regulating FOXO-mediated activation of antioxidant enzymes including SOD2 and Catalase (Klotz et al., 2015) . As we shown above, NAD + content in Tg-MEF (Tg#4) was higher than that in Wt-MEF cells (Figures 1c and 4a ). SIRT1 activity in Tg-MEF (Tg#4) was approximately threefold higher than that in Wt-MEF cells (Figure 4b ), in line with the observed sod2 and catalase upregulation.
| DISCUSSION
Cellular senescence is gaining attention as a key aspect behind the mystery of organismal aging. Growing evidence has implicated cellular senescence process in the early step of tissue degeneration and dysfunction related to aging. Recent findings identified NAD + as one of the potential determinants for cell longevity, adding another layer of complexity to this conundrum. In many examples involving human cells, NAD + and NAMPT, the rate-limiting enzyme in mammalian NAD + salvage pathway, levels have been shown to decline both in vivo in correlation with age and in primary cells that have been extensively passaged during cell culture (Borradaile & Pickering, 2009; Massudi et al., 2012; Yoshino et al., 2011) . In this study, we first observed that NAD + was depleted and Nampt expression was down-regulated in primary MEF cells that have been successively passaged ( Figure 1 ). The consistency of NAMPT-NAD + depletion between human and mouse primary cells supports the universal role of NAMPT-NAD + in regulating cellular senescence, and probably organismal aging. We generated transgenic mice that systemically overexpress Nampt. This transgenic approach potentially allows for the examinations of the effect of Nampt over-expression at the molecular and cellular levels, across different developmental stages, across multiple organ and tissue types as well as observation of phenotypic and behavioral changes during natural course of aging. In this report, we focused on the changes that occurred at the molecular and cellular levels. We provide evidence that Nampt over-expression in primary MEF cells has a positive impact of cellular oxidative stress mitigation, proliferation and the delay to the entry of senescence, which are consistent with results of primary human cells (Borradaile & Pickering, 2009; van der Veer et al., 2007) .
Activation of SIRT1 is postulated to be central in affecting positive changes observed in MEF cells over-expressing Nampt. The increase in SIRT1 activity in Nampt-Tg-MEF cells mirrors the effect of Nampt over-expression in human smooth muscle cells, where SIRT1 activity was boosted and consequently promoted resistance to senescence and extension of replicative lifespan (Ho et al., 2009 ). SIRT1 regulates the activity of target proteins such as PARP that is essential for cell survival ) and FOXO family transcription factors that modulate gene expressions of the primary antioxidant genes sod2 and catalase (Brunet et al., 2004; Cheng et al., 2014; Kops et al., 2002; Motta et al., 2004; van der Horst et al., 2004) . Aligned with this, we found that Nampt-Tg-MEF cells showed similar upregulation of sod2 and catalase genes (Figure 3c ), potentially due to SIRT1 activation by Nampt over-expression. Although, in this study, we showed the increase in SIRT1 activity in Tg-MEF cells, other Sirtuin family members may be activated and promote resistance to cellular senescence (Hekmatimoghaddam, Dehghani-Firoozabadi, Zare-Khormizi, & Pourrajab, 2017; Kida & Goligorsky, 2016; van de Ven, Santos, & Haigis, 2017) . For example, SIRT3, another Sirtuin family deacetylase located in the mitochondria, may be associated with the reduction in oxidative stress in Tg-MEF cells; SIRT3 has been reported to enhance sod2 and catalase gene expression levels ) and deacetylate SOD2, enhancing its scavenging activity (Chen, Fu, Yu, & Wang, 2013; Qiu, Brown, Hirschey, Verdin, & Chen, 2010) . These reports further support the impact of Nampt over-expression on oxidative stress mitigation. In addition, expression of p16
INK4a
, p19 ARF and p21 CIP1 genes, which would be upregulated upon activation of DNA damage signals by oxidative stress, was found to be more subdued in Tg-MEF cells when compared to Wt-MEF cells (Figure 2c ), supporting the idea that the level of DNA damage stress is not at a critical level.
The level of repression of these genes was dependent on the Nampt over-expression level as significant down-regulation was observed in both passages 4 and 8 only in Tg#4, which has the higher Nampt over-expression. While we mentioned the possibility that SIRT3 and other Sirtuin family members are also activated in Tg-MEFs, Sirtuins show different cellular localizations (Hekmatimoghaddam et al., 2017) . This raises a question "which subcellular compartments have high NAD + in Tg-MEFs?". Recently, Cambronne et al. (2016) succeeded to develop genetically encoded fluorescent biosensor for directly monitoring NAD + contents in subcellular compartments. This biosensor will give us valuable information to dissect molecular mechanisms of how NAD + influences cellular senescence.
Tg-MEF cells were observed to have a higher population doubling capacity and a delayed cell cycle arrest of 1-2 passages later than Wt-MEF cells (Figures 2a and  S2) . Interestingly, this arrest was not consistent with SA-β-Gal staining results (Figures 2b and S3 ) and Tg-MEF cells showed low accumulation of SA-β-Gal-positive cells at the point of proliferation arrest (passage 8) as compared to Wt-MEF cells that had dramatic increase in SA-β-Gal-positive cells at the point of proliferation arrest (passage 6). In fact, Tg#4 MEF cells showed a dramatic increase in SA-β-Galpositive cells percentage at passage 11. This suggests that although Tg-MEF cells had proliferation arrested at passage 8, they were probably kept under quiescent state, which is known to precede senescence event (Blagosklonny, 2012) , rather than becoming senescent. These events are similar to arrested retinal pigmental epithelium (ARPE-19) cells that were treated with rapamycin, an mTOR pathway inhibitor (Demidenko et al., 2009 ). Arrested ARPE-19 cells that have suppressed mTOR activity showed extended quiescent state that precedes senescence. Therefore, it is likely that Nampt over-expression prolonged the duration of this quiescent state in MEF cells, effectively protecting cells from becoming irreversibly arrested or senescent. This protective effect of Nampt over-expression might be achieved, in part, through SIRT1-mediated increase in mTOR inhibitor complex TSC2 activity (Ghosh, McBurney, & Robbins, 2010) . Similar protective effect of Nampt over-expression was reported in neuronal cells during cerebral ischemia (Wang et al., 2012) . Further examination into the activity of mTOR in both Wtand Tg-MEF cells is required to elucidate potential relationship between Nampt over-expression and the regulation of mTOR pathway.
In conclusion, we described in this study the generation and analysis of cells from transgenic mice that over-expressed Nampt gene. These cells exhibited increased intracellular NAD + content along with increased SIRT1 activity and, in turn, induce expression of antioxidant enzymes SOD2 and Catalase. This led to enhanced oxidative stress mitigation and marked extension of replicative potential and delayed cellular senescence (Figure 4c ). Although we do not deny the possibility that NAMPT could activate SIRT1 and/or the expression of antioxidant genes through an NAD + -independent manner, these effects therefore add support to NAMPT as a potential therapeutic target for age-related maladies. Whether prolonged Nampt over-expression would systemically protect against age-related pathogenesis in vivo is still unclear and will require further investigation.
| EXPERIMENTAL PROCEDURES
| Reagents and antibodies
Antibodies against HA (M180-3), NAMPT (D7V5J) and β-Actin (AC-15) were purchased from MBL (Nagoya, Japan), CST and Sigma-Aldrich, respectively. Secondary HRPconjugated anti-mouse/rabbit IgGs were purchased from GE Healthcare. pCAGGS and hNampt-HA/pCMV vectors were kindly gifted by H. Niwa and I. Shimomura, respectively.
| Animals
C57BL/6 mice purchased from Japan SLC, Inc. (Hamamatsu, Japan) were housed under 12-h light/12-h dark cycles. pCMV vector carrying human Nampt coding sequence with HA tag at the 3′ region was subcloned into pCAGGS vector and digested using PvuI and BamHI (Fig. S1 ) to produce transgenic mice by means of microinjection into pronuclei of fertilized eggs of C57BL/6 mice. In this study, we used four out of five transgenic (Tg) mice, which have transgenes in a single genome region confirmed by Southern blotting analyses (data not shown). Tg mice were crossed with C57BL/6 female 
| Generation of MEF cells and analysis of growth properties
Mouse embryonic fibroblast cells were derived from embryonic day 14.5 embryos. After removal of the head and intestinal organs, each embryo was washed with PBS and minced on a 35-mm petri dish. Minced tissues were incubated with 2 ml of trypsin solution (0.05% trypsin, 0.53 mmol/l EDTA4Na, Wako, Japan) for 10 min at 37°C and 5% CO 2 . Trypsin was inactivated by the addition of 8 ml of Dulbecco's modified Eagle medium (4.5 g/L glucose) (Nacalai tesque, Kyoto, Japan) supplemented with 10% fetal bovine serum, 1 mM sodium pyruvate (Nacalai tesque), 1× MEM amino acids (GIBCO), 0.1 mM 2-mercaptoethanol (GIBCO), 10 U/ml penicillin/10 μg/ml streptomycin (Nacalai tesque) and 0.1 mg/ml primocin (InvivoGen). After the mixture was vigorously pipetted several times, suspensions were kept for 5 min at room temperature and supernatants were placed on 10-cm dish and incubated at 37°C and 5% CO 2 for 1 day. We designated this culture as cPDL 0 (cumulative population doubling level 0).
| Cell culture
Primary MEF cells were grown in Dulbecco's modified Eagle medium (4.5 g/L glucose) supplemented with 10% fetal bovine serum, 1 mM sodium pyruvate (Nacalai tesque), 1× MEM amino acids (GIBCO), 0.1 mM 2-mercaptoethanol (GIBCO), 10 U/ml penicillin/10 μg/ml streptomycin and 0.1 mg/ml primocin at 37°C and 5% CO 2 . Immortalized MEF cells were grown in Dulbecco's modified Eagle medium (4.5 g/L glucose) supplemented with 10% fetal bovine serum and 10 U/ml penicillin/10 μg/ml streptomycin at 37°C and 5% CO 2 .
| SDS-PAGE and Western blot analysis
Protein samples lysed with RIPA buffer containing 1× proteinase inhibitor cocktail (Nacalai tesque) were separated by SDS-PAGE on precast 5%-20% polyacrylamide gels (Nacalai tesque). For Western blotting, proteins were then transferred to PVDF membranes using a wet electroblotting apparatus. The membranes were blocked using 5% skim milk in Tris-buffered saline (TBS) for 1 hr and incubated with primary antibody overnight, followed by incubation with anti-mouse IgG or anti-rabbit IgG conjugated with horseradish peroxidase. Signals were visualized using the enhanced chemiluminescence detection system according to the manufacturer's instruction (Nacalai tesque).
| RNA extraction and qPCR
We extracted total RNA from the MEF cells using Sepasol RNA-I Super G (Nacalai tesque). Total RNA was reversetranscribed using SuperScriptII Reverse Transcriptase (Invitrogen, Carlsbad, CA, USA) with random primers in accordance with the manufacturer's instructions. Quantitative PCR was performed in the presence of KAPA SYBR FAST Universal 2× qPCR Master Mix (Nippon Genetics, Tokyo, Japan) on the Light Cycler 480 (Roche) under the following conditions: 95°C for 3 min, and 40 cycles at 95°C for 10 s, 60°C for 20 s and 72°C for 1 s. The sequences of the forward and reverse primers are listed in Table S1 .
| NAD + analysis
NAD + was measured by an HPLC system (Agilent technologies, USA) with a guard and analytical column (Poroshell 120 EC-C18 2.1 × 5 mm 2.7 μm and 2.1 × 150 mm 2.7 μm, respectively; Agilent technologies), following the protocol reported previously (Yoshino & Imai, 2013) . Briefly, MEF cells were washed with PBS, trypsinized and counted. Extracts were obtained from 0.3-1 × 10 6 cells by directly adding 100 μl of prechilled 10% perchloric acid. After centrifugation, the supernatant was neutralized by adding 3 M potassium carbonate and centrifuged again to get the assay sample; 10 μl of assay samples were subjected to HPLC to measure NAD + .
| Cell growth assay
Primary MEF cells in triplicates were cultured in 10-cm dish for 3 days, trypsinized, counted and seeded again in 10-cm dish until cells cease to proliferate. To calculate the population doubling level (PDL), we used a formula as follows: n = 3.32 log(N post /N pre ). n = the PDL number after 3-day culture, N post = total cell number after 3-day culture, N pre = the seeding cell number. cPLD is the accumulation of each PDL number. In this study, we determined the onset of cellular senescence as when n is less than 0.5.
| Senescence associated β-galactosidase activity
Cells were fixed with 2% formaldehyde and 0.2% glutaraldehyde in H 2 O for 5 min and incubated at 37°C without CO 2 for 18 hr in X-Gal staining solution (40 mM sodium citrate (pH 6.0), 5 mM potassium ferrocyanide, 5 mM potassium ferricyanide, 1 mg/ml 5-bromo-4-chloro-3-indolyl-β-D-galactop | Genes to Cells KHAIDIZAR et Al.
yranoside (X-gal), 150 mM sodium chloride, and 2 mM magnesium chloride). More than 200 cells were counted under a phase-contrast microscopy for every sample.
| Cell viability, proliferation and ROS assays
Cells were seeded in triplicates in 6-well plates and cultured as described earlier. For cell viability assay, after 24 hr culture, cells were treated with indicated concentrations of hydrogen peroxide for 24 hr, trypsinized and counted for living cells using trypan blue solution (Nacalai tesque). For proliferation assay, cells cultured with or without 50 μM hydrogen peroxide were trypsinized and counted for living cells at the indicated time points. For ROS assay, after 24 hr culture, cells were treated with 100 μM of hydrogen peroxide for 2 hr before measuring ROS level. We used CM-H2DCFDA (Invitrogen) as a general oxidative stress indicator according to the manufacturer's instruction.
| SIRT1 activity
SIRT1 activities were measured using Fluor-de-Lys ® SIRT1
fluorometric drug discovery assay kit according to the manufacturer's instruction (Enzo Life Sciences, USA).
| Statistics
Values are reported as mean ± SEM. Statistical differences were determined by a Student's t test. Statistical significance is displayed as *p < .05 or **p < .01.
